ABSTRACT. We describe a family in which the mother died of unresolved lung disease and whose 5 children, some of whom had previous signs of asthma, were subsequently affected by extrinsic allergic alveolitis caused by contact with wild city pigeon antigens. The children received systemic corticosteroids for 1 month and inhaled steroids for 24 months, while antigen exposure was reduced as much as feasible. This was followed by a quick clinical recovery and a slow normalization of chest radiographs and pulmonary function indices, especially of diffusion capacity, during a follow-up of 24 months.
P igeon-breeder's lung (PBL) or bird-fancier's lung is one of the most common forms of extrinsic allergic alveolitis or hypersensitivity pneumonitis. 1, 2 It is caused by progressive immunologic injury of the lung parenchyma after prolonged exposure to avian antigens. 2, 3 Although the exact pathogenic mechanism is unclear, PBL is believed to be secondary to the combination of an immunecomplex and cell-mediated immune response. 3 PBL has been described in adults keeping birds but has also been documented in their offspring, 4 -8 even in children as young as 3 years of age. 5 PBL presents as an acute illness with fever, dyspnea, and malaise that improves quickly after antigen elimination, or as an insidious process mimicking severe asthma, with general discomfort, coughing, shortness of breath, and weight loss. 4 -6,9 Its diagnosis is based on clinical grounds and a thorough history and careful examination should reveal the antigen exposure and assess the possibility of PBL. 2, 3 Histologic confirmation of extrinsic allergic alveolitis has been advocated by some 2, 8 and not by others. 9, 10 Laboratory findings associated with the disease are elevated antibodies (usually immunoglobulin G [IgG] , but also immunoglobulin M and immunoglobulin A in lower titers) that precipitate against pigeon serum, feathers, and/ or feces, 11 although these are often also present in asymptomatic bird breeders. 1, 3, 12 Patients develop obstructive and restrictive lung disease and diminished diffusion capacity of the lung.
2,3 Short-term recovery after cessation of exposure seems to depend on the age of the patient and the duration of exposure. 13, 14 The scarce long-term follow-up reports on the course of the disease in children suggest a favorable outcome, 8, 14 although fatal or potentially fatal cases have been described. 4, 15 To our knowledge, there have been no reports of children with PBL caused by wild city pigeons. We describe a family in which 5 children developed PBL after the death of their mother attributable to an unknown interstitial lung disease, probably PBL.
CASE REPORT
Three weeks before her death a 34-year-old, previously healthy Pakistani woman, mother of 5 children, developed a flu-like illness with headache, dry cough, nausea, tiredness, and shortness of breath, not responding to a course of oral antibiotic treatment. Fever was absent. On admission to hospital 20 days later, she was tachypneic and dyspneic. Interstitial markings were seen on chest radiograph. A bronchoscopy and bronchoalveolar lavage for acidfast bacilli and bacterial cultures revealed no pathogens. Antituberculosis therapy was started in combination with corticosteroids because miliary tuberculosis was suspected. Clinical deterioration continued, requiring artificial ventilation with 100% oxygen. Progressive hypoxemia quickly led to circulatory arrest and death 26 days after the initial symptoms. No mycobacteria were cultured and no evidence of autoimmune disease was found. Postmortem examination was refused. Thus, the cause of her lung disease remained unclear.
Within a few months after her death, all 5 of her children 8 to 14 years of age developed a cough with increased sputum production, nausea, anorexia, and varying degrees of shortness of breath, without fever. Two children (nr 2 and 3) were known with asthma with variable airflow obstruction, house dust mite allergy, and eczema, but this time they did not respond to treatment with inhaled budesonide (200 g twice daily via a spacer) by their general physician. Eventually, all were admitted to a local hospital for analysis and treatment. The father had no symptoms. All children were born in The Netherlands and had not left the country since 1978. The children were bacillus Calmette-Guérin-vaccinated, and there was no indication of a recent tuberculosis contact. The presenting symptoms of all 5 children are listed in Table 1 . Weight loss varied between 5 and 9 kg. Diffuse fine crepitations were heard on auscultation. All chest radiographs revealed more or less identical, generalized, fine, reticulo-nodular markings compatible with diffuse interstitial lung disease. Digital clubbing was not evident. Pulmonary function tests confirmed severe obstructive, restrictive, and diffusion abnormalities (Figs 1 and 2).
Diagnosis
Considering the extensive differential diagnosis and suspecting a common infectious cause, patient 1 underwent a transbronchial lung biopsy because all bacterial, viral, and fungal test results were negative. She developed a pneumothorax with a protracted recovery, requiring oxygen therapy and lengthy external drainage for which she was transferred to our hospital. Two of the other children received clarithromycin because of suspected mycoplasma infection but did not improve. Repeated investigation of the children's house and surroundings by public health officials ruled out toxic, occupational, or infectious sources. A striking finding was the abundant presence of city pigeons in the vicinity, with nesting sites against the back of the house. In retrospect, the mother regularly cleaned the fire escape of bird droppings and feathers by hand, usually with the help of 1 or more of her children. Determination of specific anti-pigeon antibodies (primarily IgG against pigeon excreta, feathers, and serum) with double-gel immunodiffusion showed strongly positive results in the children (Table 1) but not in the father who had not been involved in the cleaning task. All had precipitins against serum and feathers. In patients 2, 3, and 4, precipitins against excreta were present at diagnosis; later, these were also observed in the other 2 patients. PBL was diagnosed because of the consistency of history and symptoms with the presence of pigeon antigen, precipitation bands, and lines and typical radiologic and ventilatory function abnormalities.
Treatment
Clinical treatment with oxygen supplementation and systemic corticosteroids (prednisolone: 2 mg/kg/day during 1 month) was followed by marked improvement of overall condition and pulmonary function (Figs 1 and 2) . Once the diagnosis of extrinsic allergic alveolitis was made, efforts were made to reduce antigen exposure by getting rid of pigeon nests and sealing off all rear windows. To this day, this has proven to be a rather arduous task. Complete removal of the pigeons has not been feasible and moving to another neighborhood proved too expensive. Therefore, it was decided to continue treatment with inhaled budesonide (400 g twice daily) as described previously. 17 Meanwhile the rear windows of the home would remain sealed at all times, and the family would be closely monitored. In the outpatient setting, lung function parameters were obtained at regular intervals; chest radiographs were repeated twice yearly until normalized, serum IgG levels were monitored semiquantitatively twice yearly.
Follow-up
Radiologic abnormalities on chest radiograph normalized in patients 3, 4, and 5 within 6 months, and in patient 2 within 12 months. Patient 1 showed a normal chest radiograph and computed tomography scan only after 18 months. Forced expiratory volume in 1 second (FEV 1 ) and forced vital capacity (FVC) quickly recovered to within normal limits (80%-120% of predicted) in all children, suggesting complete recovery within 6 months. The FEV 1 /FVC ratio remained above 85% during the first year of follow-up, only to reach normal values (82%-84%) after 24 months of follow-up. Furthermore, total lung capacity (TLC) demonstrated a quick initial recovery of restrictive lung disease, followed by a more gradual improvement after the first 6 months. The elevated ratio of residual volume (RV) to TLC (RV/TLC) normalized quicker. Diffusion capacity of the lung corrected for alveolar volume and hemoglobin (D L co), the most sensitive marker of alveolar involvement, showed the slowest recovery of all parameters. Significant further normalization between 6 and 24 months of follow-up was only observed for FEV 1 /FVC and D L co. Serum precipitins showed some decline but did not disappear, while clinical improvement was obvious. Total immunoglobulin E levels differed markedly among children, remaining relatively stable within subjects. A check for high-risk human leukocyte antigen (HLA) types B8, DW3, and DW6 7, 16, 18 was negative in all. By deduction, the HLA profile of the mother could be reconstructed: A24/A28, B51/B44, Cw-/Cw7, DR4/DR7, DQ8/DQ2. Patient 1, who developed the most serious illness of all 5 children (initial FVC: 16% of predicted), had HLA typing: A24/A1, B51/B7, Cw-/ Cw-, CR4/DR15, DQ8/DQ6. Her father had HLA type A1/A1, B62/B63, Cw3/Cw-, DR4/DR7, DQ8/DQ9 and no symptoms.
DISCUSSION
The cause of a rapidly progressive and fatal respiratory failure in a previously healthy young woman seemed to remain unexplained until her 5 children developed respiratory problems after her death. Their clinical picture resembled that of their mother except that the course was milder and recovery with proper treatment was successful. Eventually, a diagnosis of extrinsic allergic alveolitis caused by exposure to nondomestic pigeon antigens was made. This report illustrates that PBL can resemble therapyresistant asthma, that it can coexist with asthma, but that it can also run a rapid fatal course. Although full elimination of wild pigeons from the neighborhood was not feasible, this article suggests that the effect of inhaled corticosteroids and antigen avoidance on the course of extrinsic allergic alveolitis can be satisfactory in children. Especially, the diffusion capacity of the lung improved during the 2 years of follow-up. A decline of FEV 1 /FVC was observed but was not a reliable measure to monitor recovery from restrictive lung disease because it may also reflect increased airway obstruction. That the transbronchial biopsy performed in patient 1 did not contribute to the diagnosis was not unexpected; a low diagnostic yield of transbronchial (50%) and transthoracic (57%) biopsies in children with interstitial lung disease has been described previously. 9 Precipitating antibody levels diminished in 4 of 5 children and disappeared completely in only 2 patients. The numerous reports of the disorder are mostly related to intensive occupational exposure in bird breeders, in their households, or in families with domestic pigeons. Never before have wild city pigeons been implicated in causing PBL. The fact that all the children were seriously, but reversibly, affected leads us to conclude that in an urban setting, wild pigeons living in the vicinity of houses can create exposition to pigeon antigens sufficient to cause significant lung disease. Obviously, the question arises whether these animals can be a real public health threat. The abundance of pigeons in the innercities all around the world seems, in this light, worrisome.
The death of the mother and the simultaneous occurrence of disease in her 5 children described may be attributed to prolonged exposition to high antigen levels. Alternatively, this family may have been abnormally susceptible to developing this immunologic response. Therefore, patients and their father were HLA-typed, but high-risk HLA types 7, 16, 18 were not found. Interestingly, however, patient 1 with the most severe lung disease showed expression of HLA B7, and this antigen has been implicated to play a role in cryptogenic fibrosing alveolitis. 19 This may have made her more susceptible to the antigens than her siblings. Whether the HLA-typing of the father results in protection against PBL remains unknown, because he probably experienced less antigen exposure than the children.
CONCLUSION
This case report illustrates that: 1) PBL or bird fancier's lung can develop in children who do not fancy these birds at all; 2) diagnosis can be made without biopsies; 3) occurrence of the disease is not necessarily associated with the reported HLA genotypes reported in the literature; 4) good recovery can be observed in children after antigen avoidance in combination with inhaled corticosteroids when complete allergen elimination is not feasible; and 5) normalization of chest radiograph and lung function takes considerably longer than clinical improvement and diffusion capacity can demonstrate a steady recovery during at least 24 months. We suggest that atypical outdoor antigens be considered in all children with nonresolving chest disease or steroidresistant asthma.
